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CROSS THE BORDER BY AUTO-TUNNEL 
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FOLLOW TUNNEL StONS TO THE DETROIT *7uWtei £,H&l&MC£ 

RANISOLPH AND EAST JEFFERSON AVENUES 


DETROtT 


THE TUNNEL CONSTRUCTION STORY 


THE IliSTOHY i>E Hibsqucaao Ivnittli rqci bjrk io «lit 
yew ISIS whtu Marr ISiuilcI. .1 Fieiniimnari. iooL Hut 
Uipfitit paiEinl Ear lll£ ibielft iiiid (Uliivn lining. About 
IVickr yean liter, or iii Eiir 1 hcrci-H CodJirdnc 

bteured thr fml fhiteiil Tor ccunprctscrf air. Between 
1625 find 1843 Jifarc BrunrL built die lint juba^iteei-ui 
iunnel ujiiiiT ttic T'iutriet nnd, tine w hit geniuf, ir 
wui tinidicd under the nunt tlifTieLilt corditinfn wFchout 
I fie Uur ol equip rested! air. But diii anibitiuut enterprise 
feus i fit!jiieiql failure and dtetled all undertakings Hi 
a similar cJiaiafier far Lbe next iweniyfivc yean. It 
war not until Janiet il. Oreuthe.id devefaped the dreu- 
fet cuie-piete shield, invented Hie grtuitinR maehine. 
made use ol nurptciuJ air uiitl uti-item lining lint 
suliji|ni'i;ii,ii tumieii were etnnd^micattjf built. 

TlLe fim vefunila-r tuunel nf magnitude and capacity 
tors tilt |j],n kwj.ll Tunnel under tbc i Juuuei m l.oti(l<j|!. 
opened for frailic in Ifl^iT. Others were die GtaiRnw 
Harbor Tuimtl, England. Hie Elbr Tunnel in Germany 
and The Rjodierhi Lhe Tunnel in Etiglsnrf, the Jan 
tcunplrted in 18M- 

All these tunnels were built previoui to the advent 
of die automobile. As the aummobile rame inio gerveial 
ute, Lhe Holland Tunoe! in New VorL. the Liberty 
Tunnel in PiLtsbut^li, the George A. fniey I’libr 
between die cities of Oakland and Alameda, California 
and the Detinil and WLndior Tunnel tender tilt LSelrnit 
ILivcr Were built, 

3 k'f uiif take n q uif* Hip lArotrfA the Detroit- lyfndiur 
TuneeJ. 1 Ehlviog tbrougli lhe entrance on Wood bridge 
Street in nn.ro.il, pa,st Lhe UpliboCitbi mid Hording ia 
the right, going nurthbcuiniJ downgrade, a spiral drive. 
Way is taking US UllderglCuiLil, now Eieadrng Vnnh. We 
ate driving on a grunite block roadway In a brightly 
lighted Well ventilated white-died lUund. Fdr about 
Eive hundred Icet we are on a five percent grade and 
then we ate Leveling out for the itip undeT the riser. 
At our right is a railcd-oll sidewalk where guards are 
patrolling the JengtEl of the tunnel, Midway under the 
river is a dividing mark showing in colored tile the 
daft el die United Slates and Canada, b is known ai 
the world's friendliest border, A litrle beyond iliis puini 
the tunnel is at in lowest point, ahr rondway we ate 
on is T5 fees under die surface of tire river. Above us 
ir the steel aud concrete top of the tube, above that 
five feel of day and above ilut 45 fert of water. Beyond 
Lhe boundary line we start going up, die slojur btcomei 
steeper and wr are now beyond the water's edge, 
climbing a iive pertem grade townrd daylight in Windsor, 
Canada. 

That 4'flJ It trip tliTDiifp the Tmnti, Acini' sue sflflff 
fetfrii A'j’.;' it Liar btuff: There ate three methods c£ 


slowly steering [nr a predetermined paint underneath 
the bank of the Detroit Hives. Out ol the Etuine) go 
the cart of blue clay, into the tuiuicl go steel, material 
ami power. The shield must imvel 4416 feet, m a point 
31 feet Iveyoitd die harbor line. If can while, curt on the 
river dredges are at work, They are big ilowj with clam, 
shell buckew haiigiitR from long drirkk*. buckets wltli 
I Wo cubic yard capacity, The sltedgCS have an exacting 
job. The trench most steer a diagonal course across die 
fiver, il must be BO foei Wide Jtt die Imtinm and about 
80 feet wide ji die top. "Hle bolloiu of die iscudi 
most be 85 feet heEow the Mirface nf the river. Since 
the water in mid-channel JsiTl niuch user 4fl leer deep, 
that means at leJH -45 feel of excavation. (The War 
l>epartBteut liad speciTtod thai iliene must l>c 42 Ecei 
of draEt over die tunnel aker completion of the job.) 
These drn%ei are guided by 1 CU Of poili uu ihofc. 
The proper depth is reached by marking rhe eabk 
diat liahls the bucket. 

While Lhe gigantic trench takes shape in the river 
and lhe shield burrows its way toward Otic end oE the 
ireiuh, Steel workers six miles downriver a: Qjibway 
Canada, were ttmscructing the big tubes, Thcte are 
■line sections of tube farming die underwater part ol 
the tunnel, turh section is a Heel cylinder £4li feet 
long with an outside diameter uf 31 fret, c cum (rut Led 
o£ Jk-itidi iter! plate itEBened on the outside by oc¬ 
tagonal diaphragms every 12 feet and uiffcncd insirie by 
ri J iK angles every 4 feet. Theft are bulkheads ar e-ach 
end of Ida Id timher supported by heavy steel trusvei 
Inside and covered by Much ihseeing and sevtil-ply 
waterproofing outside. All plater a rf welded and the riveLs 
ICMCHI by air jets to guarantee water lightness o£ cadi 
section. These Htbc SCctinm were built parallel to the 
river bank on skids and hunched Into the river. Each rube 
ii towed into a slip and men niter the iuiidc through 
rntnholes to cover the wall With its Ik-inch layer of 
conrrcie jiLil pour dm roadway. Juii UEcnc the tuhe 
Was ready [0 be lowed Nor ill concrete wai poured into 
the form a long the hoi font o£ Lhe tuhe, ou tside, to 
form a keel. Concrete can he poured uniter water The 
concrete forced thTOtigh a hose With a ioti K nipt- 
attached; it sen under water at well as it does in 
the air. IL look four tugs to poll Section No. L up. 
it train, LWO pulling and two pushing. At this sta^ d,e 
tube drew EJIri free ul water hut the top and iidat 
were Kill Lo be concreted, Tliis Wai done iu [he liver, 
about SOU feec aliovp the ircudi. The Imoyam tube 
wav moored io a row erf heavy jhjsii t(u ^ j w d lE T i veT 
iKJltom and conereie Was atfelrd until lhe poijll erf 
buoyancy wai readied and die tube aank lower and 
lower fn (it* waier until almosi submerge,!, At this point 
four tunrxetc cubes, each weighing S iom, were placed 


bnilditiR a subanueotii innnri. Cut-ond' Cover, SlticltL 
and Trencll-and Tulie, The eui-aihl cover method is 
just Wliat the name Empties, Cm a irench imo the 
giouiid, tosei it over, and jun hue a tnnneL 'lliat is 
die way subways arc hui|i, and that is liow the rfotrott- 
\k r indjOf Tunnel was built from tile entrance points, 
On either side of the river, fifiy feet under ground. 

Ule trench -and Ini* method was used FfJ life ritcr 
h«l iueifi We will conic to that l.uer. IV? will foam 
about the shield method filSL Picture 3, shalt III llitf 
groutul, On die Detroit side of the river, about 450 
feet back from lliv water's edge, 50 Teel deep by abouL 40 
feci K|oare. If is j sierf,lined shaft with elevators run¬ 
ning up and down. Al the bottom men are couutuettng 
(lie shield. This is hoi a new idea. Miner* digging 
(liraUgh sard and clay and ntlitk mosi be protected 
from pofiibfo cave-ini and iloodiugs. The dueM E [ves 
tltcm this protection. The JJctrailAVindlOT 1'uimel 
shield was a liolfow steel cylinder 3J iefL ,md S inrhrf 
irt diaoieter and 15 Eeet Jung. TJtii illicit! lies on lu 
(Jdc and arrow the o|ien front end steel platforms and 
vertical partitions are built and in lhe ho]« dlLi 
fulOted miner* lift at work tllgfjiog at tllC eatlh. Hut 
how is the water kept e>ui if the shield hq* an open 
front end? The answer is Cofopicssed air. To Ulc rrar 
Of Use shield, 110 c j part of the shield ilselF. is an air- 
tigiii bulkhead of steel. Built irno bulkhcasE are 
three rhamben, tisese are called locks, two ate for 
material ikm one for men, If jau, are co-min^ from 
the shaft forward into tile shield you have to go ihrough 
the bulkhead. You enter tlic Iri.iri Icitk by mi □.fotijllu 
dtKii and fill! yourseif in a long tube-tike room with 
cosher door nt die other end. Tlicre you will have 
to wait wlds tfoors efowd while a roaiing sound fills 
me Wul. Till! tiOkK tmnes fTOHI die compmud air 
diootiriK into the lock 10 raise the air pressure to a 
point equal lo the p-rcssuic up ul^ad hi the shield. 
When lhe air pressure is op yon open she forward 
■door and walk into ihe wm-kimy^ "Hie compressed air 
il protection against the Water. IV'heti you are in ihe 
shield yoo are in an nir-ii K hi working tunnel, closed 
olE nt the xrar by lhe bulkhead arid at the Erool by 
die earth. Tlte tompressed air j* an invisible force 
shoving between [he particles ol dirt, forcing the Wafer 
bark: a mafVcluu* forte, pushing at [he fruiiL end of 
llLe shield, holdiiljt; hack the WJttr like a gjam tiind. 

kVhen you are on the surface you are living under 
a pressure of N pounds per squire ihch, which is 
normal aimuspheric pressure. Man can work safely 
ujuler 3 pressure four limes dsnt ntnrh. Only 18 pounds 
o£ piesiute wai nttoury tu krep |Eie water out of 
rhe Detroit- Windmf Tunnel sliield. 

15 r e will Pxamine llse shiield more closely now. We 


ou une end of the (uhe. sinking it Iwlnw water. That 
rml sunk nt the boitotn, bm when you n-nimiher iii:n 
tile tube is 55 Feet in diainelcr after (he roittrete had 
been poured, and the river only 4P feet deep at this 
point, you rcaliic ilut the luIm: ilidu't have far to sink. 
With CUIrC esid under water, a UoataLfotl stow was run 
over iltat end and attadied to the tube by meaiti oE 
cables. A diver hooked the cables front the Jhuiaiion 
SCOW to tacit side ol the iubiuctgcd tulw end, lll-cu 
(Onculr blocks were placed on the Ol her end- a final a 
Lion scow ran over it aiwl LWO dtOre rabfos miaclted, 
Ntiu, we have a submerged Kibe weight Jig about K,541(1 
tons. Inrn the Isottotu nl ihe (rcuch Bi j feet of sand 
Il (id been dropped Jlfld graded leVeL Nnw 1ut*e leclidJI 
1 w;i> tc-ady to be placed into Lbe trench oti the Amer¬ 
ican title of t(ie lis-er. When SCetibn 2 was towered 
into place two blgi (une on either litfo erf thr- tube} 
overlapped simiLrirly '■placed Jurs 011 section t. A big 
steel pin. 5 inelics ill diameter, was djopped thrnugti 
ill esc lwo lug* and a tlivcr guided it I nto place, ton 
creie Was j swirerl mer the joint (a complete collar nf 
i(} and tbe divers liad to slip ilse forms into plate aud 
guide the Treinie" pipe while Elm concrete was being 
pouted. One or the most ticklish spots in the entice 
jub was wlleit tlie jpeat letliull, 24li teet long and 35 
leci m riiameier, Oclagonal in shape, was (ttoppeif down, 
1 (ream JK) feet and swung bimictudr tg the cuttcjie 
O ver cfie ireuch. Tfiere is a twn-tnile LUrrciit ill the 
river aud this tube, almost as deep as the river, will 
dam lip considerable water wllCII it is SW’Utlg broadside. 
Four concrete indirnf cadi weigh l ug 25 tout, were 
btlfied deep in the bottom ui the rivet'. Two of aliese 
anchors wetc plated of! to UUe sick-, nut CHI midstream, 
opposite the downSLttam end of the tuhe, die Other 
two were placed straight upstream from Use Lube. Be¬ 
tween lhe Upstream aneJnsra and die tube ,| ''puller 
scow"— which is a big SCOW Witfl enginm paw, r fnl 
cnoiigji 10 pull agairnt the buried anchors Uld haul 
the tulse hark if it dLlilild drop downstream loo far— 
wfiS ihlCrposed. 

There are nine sees ions of rube In the Detroit-Wind sot 
T unnel wills A total length of feet, The fiSH six 
rations slant downward, the fast Uiree slant upwant 10 
tlie li.iuarfjah sliOrr. As eadi section was funk ft Was 
lined up by urjuuof tall mast!, on each end of the lube. 

The last important step in ihe completion of the 
iunnel was [fie join Nig of the ahiclddriven and tube 
seetiom; in miser words, of land and river sections. 

The hndmjid end of ili.e first wrunn nf die lube 
ft, I res gut with A bell-like- rim. Towatd Ellis ujhctiiug 
the sliidd Is steering its way through the gromid, bm 
.ibsirnidy the stiiekl cannot force ilaelE i ul- 1 the open 
water m (be trench. Compressed air wun’t keep away 


will go forward .am] climb a ladder 10 one of the miners' 
holes. The wall gf the shield is of 2yf| mill steel, The 
from rim hmcevcE is east iron, tapered |o a hue ectge 
called die emtiug edge, you watch a miner slicing out 
tlie clay in from of him with a draw knife. It is blue 
clay, easy to handle, and tie tosses luck kmg Ituitks of 
it on tn a rgnveynr that takes II back lo the tear where 
it i( traiisferscd Lo smalt cars standing cm a narrow, 
gauge track. 

SfJdwiy of the shield, on a iramvene girder, there 
■s a tfosicc catted an erector arm, Il look* like cite hand 
ol a rtork, atiout tb feci long, Wwrkiug oil p pivot at 
the cwacE rciiier oi (tie shield. This is the toot ihe 
engineer mes for eierEiug (lie pressed steel rings with 
which (lie 1 urine I is heing lined as (lie shield moves 
forward These ring! cernc in segments and ihe erector 
atm swings cliens in ptace at iltc top, botown or sides 
ol the LUJitiel'i ci teumfercii-ce and holds them while 
workmen boh them, 

Vv'hai force drives the shirld through die e-ardi? 
Annmd the citcumlcrcnce of the shield are 52 hydraulic 
jacks, curb capable of exerting KKl LOUS pi rwute. The 
rear of each jack rests against the tan placed steel ring- 
When it is time to- dio-vc dig steel ring ahead ihtir 
jacks go thlo aeLfon, TJsc sliicld ntuves EorWanl by 2^7 
fairt stept, just far enough to pi low pnotlter seed ring 
Jo be pul into place, 

Hete is a rross-seciional look of the shield in oper¬ 
ation: Picture a hundred feet erf tunnel. Ai die head 
of it ia lbe shield wills die ffleti inside digging gut lhe 
clay. TlLe erector atm. is at work initalling lht sled 
Tings. Back of the thietd is about Elfl- Icel at completed 
iunnel, lined witfi pressed steel ringt, At die scat nf 
ihe tujinel ii the air-tight fndkhead with its three locks, 
(wo tor material and gne for men. Running fiutti die 
dueld back through the 1 tuLrn.il locks is thr narrow- 
gauge railroad. Running along die sides are cabiei and 
pipes ns feed juice to the eletlrit llghla and Water In 
die hydTinlic jacks. In bark of the bulkhead id die 
elcvaUir shaft ieading ItpwaTd tu daylight. 

Now WE have a picture ol die duchl with the men 
working aalely in side, protected by to mp teased air. Jtm 
as -the ihjefd burrows filowly through the eanlt ii must 
he netted, it mint change dircciioits horit laterally, and 
hgaimnully, it needs a pilot jm< like p. ship ai sea 
SLeimitig ahead through dcitie fog tn (he dead of isight. 
The pilot resu cm a small plairgrm hanging rreii dte 
nap of die iunnel in luck of die shield. With transit 
and level lie sights on certain points in ihe shield 
itself, If he warn* the shield to lutn downward be 
ordevs the lop hydraulic jacks into action;, if he wauts 
the shield to nurri right he orders the IcIl side jacks 
into action. And ao the shield goes on. day after day, 


a su-lid wall ol water. » dredgers muu cover the land¬ 
ward end of die tube -wish day to a depth of at, least 
15 IceL Through this backfill the shield bores its way. 
As the shield leaves solid ground and begins 10 edge 
into dm muck oE the backfill the air pressure is in¬ 
creased Lo 21 pounds to keep out the wafer- As the 
shield entered the murk, workmen in the front end 
began to timber up the open end, and the shield was 
pushing Llihd ihrerngh [lie muck, depending upon 
engineering ■cierirc to hit exactly the hell opening of 
ihe Lube. When eon Lari was made ai |,ui there was less 
■bar. an inch of -errar, Tlie shield had traveled -I6S feet, 
changing hoili direttign and aliitude and ended up 
■m|y an inch oil ICS Course. 

Now, underneath the backfill, 3! feet out beyond 
the harbor line, tfic shield wai forced tighi against tube 
seciion I. The skin of die shield was left there to 
become die wall of (lie tunnel. Now ilte bulkhead] 
between each tube section wetc torn gut. TlLe 18-inch 
inner lining of cgiicrete was poured at the jalnu. The 
sidewalk and graniie-block pavemcoi was laid, the wails 
were tiled, lighiiug and sen til at ion Iniialled. 

Ventilation is an important point. The tunnel can 
handle L20U cars ail hour each way, lust autos produce 
carbon monoxide gas. Engineers foamed that man can 
live comfortably in a toom that has four part* of carbon 
monoxide in icn thou-ustd pasts of air but if the 
concentration were any greater he became raLiyjued. 
5o die tunnel ventilation vysrem does not pcrenii a 
greater coneentiaLfon than four parts to ten Thousand. 
There it a Oil ventilating tower On (fie Detroit side 
and ineuher on the Windsor side, tarh tower has 
iwclse fans, fist great blowers to force air into the 
(llniiel and six exhausters [0 draw air ool. Tfar Ians 
■n each tnwer may be operated from a po-wrr supply 
from cither itde of the river. Fresh air j;oea into Lbe 
tunnel through a duct alongside the roadway and is 
released Ihm ugh outfolS every 15 feet: bad air is drawn 
out through potia in the rgof also 15 fen apart. The 
lun nr I ventilating system esu supply l.filKI.OOQ cubic 
feel of ait a miuulc am! romj^letely change (he air ijt 
(he (tunnel every 90 secoitdi. 

Tunnel Slallilln 

Offirtil Opening,,,,, ---—.. November 3rd, !9Jl> 

Length of ramtel ligm American to 

Tj nad■ a n portal ... . . 3 r | J 5 feel 

Maximum depth of roadway beluw fiver surface,..,?; feci 

Dirl excavated from riser 275,MO cubic yards 

Concrete j loured ... Hfi.OOft cubic yards 

Width irf roadw-ay .. _,.. . 22 fret 

....— ^2,400 cars per liout 

Cost ..... _S2J,000,000 


THE TUNNEL CONSTRUCTION STORY 




































































































DETROIT 


AND VICINITY 


DETROIT-WINDSOR 

AND SURROUNDING AREA 


WINDSOR RACEWAY 
SOUTH ON ROUTE LS 
AFTER CROSSING FHOM 
DETROIT TO WINDSOR 


SPECIAL ATTRACTIONS 

ONLY MINUTES FROM THE TUNNE* 
JACK MINORS 
BIRD SANCTUARY 

AT ETfGSVlUE- FOLLOW 
ROUTE 3 OUT OF WINDSOR 
THEN WATCH FOR SIGNS 


WINDSOR 

INTERNATIONAL AIHFOPT 


ALL FREEWAYS AND MAJOR HIGHWAYS 
LEAD DIRECTLY TO THE FAMOUS 
BTTTn TUTMWF!T, TD HANADA 






























































































































































































































































































































































































































